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«EMC deals with the study of generation,
transmission and reception of unintented
EM energy with reference to the
unwanted effects that it may have with
the aim of ensure proper working of the
nearby electronic devices operating within
the same environment.»

Electromagnetic Compatibility
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Electromagnetic Security

«Security refers to practices and
countermeasures adopted to
prevent intented malicious
operations and to proctect devices
and people from such events.»
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Electromagnetic Safety

«Safety refers to practices and
behaviors adopted to proctect devices
and people from unintented events
that may be potentially harmful.»
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EMCS: daily life
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EMCS: daily life
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EMCS: Stories of failure

1967



February 27, 2023 EMCS Master Course, Introduction - Prof. A. Buono - A.A. 2022/2023 9

EMCS: Stories of failure

1981
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EMCS: Stories of failure

1982
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EMCS: Stories of failure

1998
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EMCS: Stories of failure

2023
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EMCS: Stories of failure

Electronic Warfare

Ø Tsushima battle, Russia vs Japan war (1905)

Ø WWII: Battle of beams (W. Churchill, 1940)
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EMCS: Stories of failure
Side-channel EM attacks

Jamming
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EMCS: Environments
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Why EMCS?

Control/data signals

Power/supply signals
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Why EMCS?

• Weaker signals

• VLSI and ULSI circuits

• Reduced shielding capabilities



February 27, 2023 EMCS Master Course, Introduction - Prof. A. Buono - A.A. 2022/2023 18

EMCS: Frameworks
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Main topics:
ü Basics of EMC
ü Frequency domain analysis
ü Circuit models
ü Radiated emissions and immunity
ü Conducted emissions and immunity
ü Crosstalk
ü Filtering and shielding
ü EMC measurement facilities
ü EMI reduction methods
ü Information leakage and EM security
ü Human exposure to EM radiations
ü Regulations and measurement standards
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46%

25%

12%

17%

Traditional lesson Guided exercise
Technical seminar Lab experience

6 CFU – 48 hours
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The following background is needed:

• EM fields
• Antennas and propagation
• Circuit theory
• Digital and analog electronics
• Signal theory
• Analysis in the frequency domain
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• Timetable: Monday, room 9, 16:18
Thursday, computer room 3, 14:16

• Material: Slides (e-learning)
Suggested textbooks

• Contacts: andrea.buono@uniparthenope.it
MS teams

• Exam: Oral interview

mailto:andrea.buono@uniparthenope.it
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At the end of the course….

A1897 model

SAR limits (1 g)

Head: 1.19 W/kg

Body: 1.19 W/kg
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Ø Automotive
Ø Aerospace
Ø Bioengineering
Ø Embedded systems
Ø Media
Ø Security
Ø Sensor networks
Ø TLC
Ø …….

At the end of the course….
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ISDC

ITICS

Introduce yourself
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Electromagnetic Compatibility (EMC)
The discipline that aims at ensuring that all the electronic
components/subsystems regularly work together in any
electromagnetic environment

Electromagnetic Interference (EMI):
Undesired interaction among components/subsystems
under their standard working conditions due to the
propagation of electromagnetic energy
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Man-made and natural processes:
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Further processes:

ESD

EMP
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Further processes:

LIGHTNING

INFORMATION LEAKAGE
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Standards and regulations
MODELS MEASUREMENTS REMEDIATIONS

Power supplies
EM attacks
Crosstalk

Radiated emissions
Coupling mechanisms

Circuit passive components
Radiated immunity

Electrostatic discharge

EMC facilities
Spectrum analyzer

Dosimetry
Shielding effectiveness

Line impedance stabilization network
Current probes

Specific absorption rate

Ferrite beads
Chokes

Shielded wires
Power supply filters

EMC-driven smart planning
EM shields
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Ø MODELS

Ø MEASUREMENTS

Ø REMEDIATIONS

STANDARDS & REGULATIONS
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Showcase: AUTOMOTIVE
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Showcase: EM INFORMATION SECURITY
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Showcase: TLC
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Showcase: Human exposure SAR (W/kg)

Y (mm)

Z
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m
)


